Acute effects of resveratrol to enhance cocaine-induced dopamine neurotransmission in the striatum.
Resveratrol is known as an activator of SIRT1, which leads to the deacetylation of histone and non-histone protein substrates, but also has other pharmacological profiles such as the inhibition of monoamine oxidase (MAO)-A and MAO-B. Resveratrol was previously demonstrated to potentiate the rewarding effects of chronic cocaine via activation of SIRT1. However, the role of resveratrol in cocaine responses in the acute phase remains unexplored. Therefore, we investigated the acute effects of resveratrol on cocaine-stimulated dopamine neurotransmission by analyzing protein phosphorylation in neostriatal slices. Treatment with resveratrol (50μM for 30min) enhanced cocaine-induced increases in the phosphorylation of DARPP-32 at Thr34 and GluA1 at Ser845, postsynaptic substrates for dopamine/D1 receptor/PKA signaling, and a cocaine-induced decrease in the phosphorylation of tyrosine hydroxylase at Ser40, a presynaptic substrate for dopamine/D2 receptor signaling. The inhibition of both MAO-A and MAO-B by clorgyline and pargyline, respectively, enhanced the effects of cocaine on DARPP-32 phosphorylation. The acute effect of resveratrol on cocaine-induced DARPP-32 phosphorylation was occluded with inhibition of MAO-A and MAO-B. In behavioral studies, resveratrol (40mg/kg, s.c.) enhanced the increase in locomotor activity induced by acute cocaine administration (10mg/kg, i.p.). Thus, this study provides pharmacological evidence that acute resveratrol enhances cocaine-induced dopamine neurotransmission and behavioral responses, presumably via mechanisms involving the inhibition of dopamine catabolism by MAO-A and MAO-B. Resveratrol may be useful to treat dysregulated dopamine neurotransmission, but it may enhance the risk of developing drug addiction.